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37 Claims.

This invention relates. to the art of broadcast
reception, and its object is to provide novel means
for electrically adjusting the tuning mechanism of
a radio set at a distance to bring in any one of
a number of selected stations. In a preferred
form of my invention, I employ & control box
or cabinet having a series of keys, or other hand-
operable members, each representing a certain
broadcasting station as chosen by the manufac-
turer or the owner of the apparatus. This con-
trol box may be at any distance from the radio
set, and the desired station is brought in by
simply pushing down the corresponding key. No
other manual operation is necessary. The mere
depression of a key, or whatever form of hand-
operable member is used, automatically controls
electromagnetic connections which turn the tun-
ing shaft (or shafts) of the radio set the right
amount. The control apparatus requires no at-

tention when changing from cne station to “an--

" other, except actuating the selected key. Fur-

30
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‘thermore, the tuning shaft is always free to be
operated by hand in the usual way independently
of the remote control connections. This enables

s & person to bring in stations not represented by

the keys of the control box.
The accompanying drawings show several prac-

tical examples of remote control apparatus em-
bodying my invention. I shall describe these il-
lustrative embodiments in detail, so that those’

skilled in the art may fully understand this in-
vention and put the same to practical use.” In
these drawings— .

Fig. 1 is a perspective view of a radio receiver

provided with my automatic tuning attachment,

the control box being remote from the receiver
and electrically. connected thereto by conductors
in the form of a single cable;

Fig. 2 shows an inside plan view of ‘that portion
of the radio receiver which contains the mechas=

" nism for operating the condenser shaft;

Fig. 3 illustrates the control box in plan, the
cover being partly broken away to disclose certain
parts inside;

Fig. 4 is a transverse section on line 4—4 of

" Fig. 3, with one of the keys and its assoclated

55

switches in normal position; S
Fig. 5, which is like Fig. 4, shows the key fully

‘depressed to close the switches that control cer- .
tain circuits, as will later be described; :

Fig. 6 is similar to Figs. 4 and 5, and shows the
depressed key locked against refurn movement,
the associated switches being open; .

" Pig. T is an enlarged sectional detail of the
head of a key provided with a removable disk

_ tuning shaft;

{CL 250—20)

which carries notations jdentifying a certain

broadcasting station;

Fig. 8 is an enlarged sectional detail of one of

the illuminated windows in.the control box;
Fig. 9 shows in section a cap adapted to be
emovably fitted over & key head or & window of
ale control box for identifying a selected station;

. PFig. 10 is a front view of the control box, partly
in section to reveal the inside mechanism;

. Fig. 11 represents a transverse section on line
{1—i1 of Fig. 2, showing the electromagnetic
mechanism that operates and controls the tuning
shaft when a key is actuated; ' )

_Figs. 12 and 13 are detall views on lines 12—I12
and {3—1i3 of Fig. 2 to show the arrangement for
automatically returning the tuning shaft to nor-
mal position when the main switch in the control
box is opened; : . : _

Fig. 14 Is a diagram of the circpit connections

- between the control box and the electromagnetic

mechanism that operates the tuning shaft, it be-

ing understood that this diagram is based on the
mechanical views of the preceding figures;

Fig. 15 illustrates, in a diagrammatic way, &

modification in which the tuning shaft is con-

" nected to an electric motor through a magnetic

clutch controlied by the keys of the control box;
Fig. 16 is a diagram showing a parallel ar-
rangement of switches that. control the magnetic
clutch embodied in Fig. 15;
Figs. 17 and 18 are details of certain switches
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fncluded in Fig. 15 for controlling the clutch .

circuit, Fig. 17 showing the switch in normal
closed position, and Fig. 18 showing the switch
opened by the assoclated arm on the condenser
shaft; ) )
Tig. 19 illustrates diagrammatically another
. modification in which an electric motor is con-
nected to the tuning shaft through a slip-clutch
arrangement;
Figs. 20 and 21 are detail views at right angles
to each other, partly in section, showing an ad-
justable mounting of the radial stop arms on the

"Fig. 22 is & detall showing how the radial stop
arms or projections on the tuning shaft are auto-

_matically locked to the associated ‘key-controlled-

stops; and : K

Fig. .23 is a sectional detail of a key provided
with a head that contains a lamp for {lluminating
the cap of the key.

Before taking up a detailed description of the
drawings, I wish to explain that the parts in the
mechanical views have been purposely spread out
for clearness, and their relative proportions have

i
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actual mechanism can be made more compact
than the drawings indicate. It will therefore be
understood that the illustrations about to be: de-
~-ribed are not to be taken as shop drawings

- made to accurate scale.
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5 in the radio art.

Referring to Fig. 1, the cabmet R represents
a radio-recelving set of any approved construction
and design, the details of which need not be
shown or described. In the righi-hand portion
of the radio cabinet R is housed the electromag-
netic mechanism which operates the tuning shaft
to bring in a selected station, as will be fully ex-
plained in due course. The fromt panel 10 of
radio receiver R has a tuning knob 12 for man-
ually turning the condenser shaft {(cr shafts) to
bring in a desired station. It is not necessary to
show any driving connections hetween the knob
12 and the condenser shaft, because such connec-
tions are well known and are to be found in all
the radio receivers available in the market. A
suitable dial {3 indicates the correct position of
the condenser shaft for any selected station. A
knob 4 regulates the volume of reproduction, and
a switch 15 closes and opens the main operating
circuit of the set, which may be connected to a
battery or to a house lighting circuit.

The automatic tuning mechanism of radio re-
ceiver R is electrically connecied by a cable 18
to a control box, indicated as a whole by K, which
may be placed at any distance from the receiver.
The cable 16 is supposed to contain all the con-
ductors required to effect the necessary circuit
connections between the control box and the tun-
ing mechanism housed in the radio cabinet. The
control box K has a set of manually cperated
members marked ‘A, B, C, D and E, which are
shown in the form of depressible keys, but which
may be in the form of pusii buttons, snap-over
levers, and the likke. For brevity, however, I shall
refer to the parts A-E as keys. It has been as-
sumed here that the radio set has an automatic
tuning fange for five stations selected by the
owner or maker of the receiver, and sc thers are
five keys in the control box, each key represent-
ing one of the selected stations. The operative
connections between the control box X and the
radio set R are such that the mere depression
of g key automatically tunes in the corresponding
station. A knob IT on the conirol box enables
the operator to regulate the volume of reproduc-
tion, and a switch 18 throws the radio set into and
out of circuit with the batieries or house lighting
circuit. In other words, the knob 17T and switch
{8 on the control box K perform the same func-
tions as the knob 14 and switeh §5 on the radio
cabinet R. For this purpose, the electric connec-
tions controlled by the parts 14 and 5 may be
arranged in parallel with the connections con-
trolled by the parts IT and 8. It will not be
necessary to show any circuit connections by
which the radio set is thrown into and out of
circuit, nor any connections for regulating the
volume, because such matters are well undersiood
For instance, the knobs {4 and
1T may control, each independently of the other,
a variable resistance shunted across the second-
ary of the first audio transformer, as will be
understood without further explanation. The
‘control box K is preferably provided with win~
dows 19, one for each key, and these windows
may have marked thereon the names or call let-
ters of the selected stations. When 2 key is
pushed down to bring in the desired station, a
Jamp circuit is automatically closed and the cor-

2,081,886
been exaggerated for the same reason. The

responding window is lighted to jnform the oper-
ator that the station has been tuned in. The
window remains lighted during the operation of
the receiver, and thereby informs the operator
for anybody looking at the control box) which
particular station is on the air.

Having now described in a general way the
manner in which my invention is used to tune
a radio receiver from a distance by merely oper-
ating a key, I shall now take up a detailed de-
scription of the various mechanisms for accom-
plishing the results mentioned. I shall first ex-
plain what is inside the control box K, and for
this purpose I shall refer to Pigs. 3-10. The keys
A-E being of identical construction, a description
of one will suffice for all. Each key comprises

‘& shank 20 provided with g .recess 21, a hump or

cam projection 22, and a lateral offset 23. For

.convenience of manufacture, the shanks 20 can

be punched from sheet metal. Tt will simplify

‘the description if I use the reference numeral 20

to indicate the keys generally, and the letters
A~E shall be used when a particular key is to be
ldentifled. Referring to Fig. 7, each key 20 has
a head 24, which is riveted in place or otherwise
rigidly attached. The head 24 is a cup-shaped
member of sheet metal and carries a disk 25 on
which & selected statlon is identified, as will be
seen in Pig. 3. The disk 25, which may be a piece
of paper, celluloid, fiber, or other material suit-
able for receiving notations, is removably mount-
ed on the key head 24 by.a cap 26 adapted to be
forced over the same. The cap 26 may be sheet
metal, celluloid, fiber, vulcanized rubber; or any
other suitable material having sufficient resiliency
to grip the head 24 {n a tight and yet releasable
Irictional engagement. Instead of using a sepa-
rate disk 25, which shows through the center
opening of cap 26, these two parts may be com-
bined in g singie member, as shown at 27 in
Fig. 9. The cap 27 has an integral top 28, which
serves the same purpose as the disk 25 of Fig. 7.

The kevs 28 are supported and guided for verti-
cal movement in a bar 29, which is suitably at-

tached at 1ts ends to the sides 30 of the control 4

box. The bar 29 is hrere shown as a channel bar
shaped ifrom sheet metal and provided at each
end with extensions 3! bent downwardly to re-
ceive fastening members 32, as best shown at the
right of Fig. 10, The keys 20 pass through trans-
verse slots 338 in bar 28, and the parallel upright
sides of the har act like guide members for the
keys in their down and up movement. Additional
guiding means for the keys 20 is afforded by the
top 34 of the control box, this top being provided
with slots 35 through which the flat shanks 20
of the keys pass in a close fit, but sufficiently
loose for free movement.

A rod or shaft 36 is supported at its ends in a
pair of brackets or bearing hubs 37 secured to the
sides 30 of the control bhox X, and on this shaft
are mounted rotatable sleeves 38, each of which
carries a lever 39. The sleeves 38 are independ-
ently movable and hold the levers 39 in properly
spaced relation on shaft 36, Each lever 39 is pro-
vided at its front end with & slot 40 adapted to re-
ceive g pin 41 carried by the associated key 20,
whereby the downward movement of a key throws
the rear end of the connected lever upward, and
vice versa. 'As seen in Fig. 10, the levers 39 are
connected to the lateral oﬁsets 23 of the keys,
so that the keys and levers may be arranged in
alignment. This, however, is not the main pur-
pose of the lateral offsets 23 of keys 20, as will
be understood later on. Back of the transverse
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shaft 36 is a fixed rod 42 supported at its ends
in brackets 43, which are attached to the sides
30 of the control box in any practical way. A con-
tracting coil spring 44 is cohnected at 45 to the
rear section of each lever 39, and the lower end
of the spring is connected at 46 to the bottom 41
of the control box. The springs 44 normally hold
the rear end of levers 89 against the fixed stop
bar 42, as shown in Fig. 4. 'This means that the
keys 20 are normally held in raised or uppermost
position by the tension springs 44,

A bar 48 is mounted between the sides 30 of
control box K, as by means -of brackets. 48 or
otherwise. A series of switch arms 50 of curved
spring metal are attached at their lower ends to
the cross-bar 48 and spaced in alignment with the
pivoted levers 39, as will be understood from Fig.
10. Each switch arm 50 has a cam portion §i
arranged to be engaged by the rear end of lever
39 when the latter is rocked upward on depression
of a key. By comparing Figs. 4 and 5, it will be
seén that, when the rear end of lever 38 is raised,
the associated switch arm 50 is forced rearward

-at its upper end into contact with & conducting

bar 52, which is supported on brackets 53 or
otherwise between the sides 30 of the control box.
The bar 52 may be formed as a channel bar of
thin sheet metal, such as brass. The bars 48
and 52, which can be mounted on a single frame
or on one pair of brackets, are connected in cir-
cuit and serve as common terminals for the indi-
vidual switch arms 50. It is assumed that the
control box K is of insulating material, like wood,
bakelite, and so on. If the box is made of metal,
the bars 48 and 52 must be insulated ifrom each
other. In Fig. 10, conductors 54 and 55 are con-
nected to the bars 48 and 52, respectively. When
any one of the switch arms 56 is moved into con-
tact with bar 52, the latter is electrically connect-
ed with bar 48. In other words, the fixed bars
48 and 52 and the movable spring arms 50, which
are arranged in parallel between the bars, con-
stitute a normally open switch adapted to be
closed when any key is depressed.

A cross-bar 56 mounted on brackets 57 between
the sides of the control box carries a series of
switch arms 58 arranged in line with the keys 20.
The switch arms 58 are in the form of spring
fingers having a rearwardly extending cam por-
tlon 59 arranged to be engaged by the projection
22 of the associated key when the latter is de-
pressed. If the bar 56 is of metal, 1t is neces-
sary to insulate the spring fingers 58 from each

‘other. The upper end of each spring finger 58

is in the form of an extension 60 (see Fig. 4)

for attaching a conductor. An L-shaped bar 8f

of insulating material is secured to the bottom
47 of the control box by screws 62 or otherwise.
A contact strip 63 of brass, or other good con-
ducting metal, is mounted on bar 8! by screws
or bolts 64, one of which may act as & binding
post for a conductor 65 to connect the ‘contact
strip 63 in circuit.
normally held by their inherent tension out of
contact with strip 63. When a key is depressed,
the cam projection 22 engages the cam portion

58 of the associated spring finger 58 and forces .

the latter into contact with the conducting strip
63, as shown in Fig. 5.

Attention is called to the fact that when & key
is pushed down,<the spring member §8 is closed
in advance of the switch member 50. 'This will
be understood by reference to Fig. 4, where

. the dotted outline 20’ indicates the position of a
key when depressed sufficiently to close the switch

The spring fingers 58 are -

3

member !l while the switch member 50 is still
open. The dotted outline 39’ indicates approxi-
mately the position of the rear end of lever
39 when the key has been depressed to the posi-
tion indicated at 20°. The switch members 50
are so shaped that the cam portion 51 is forced
rearward by the actuated lever 39 only after the
associated switch member 58 has been moved into
contact with the conducting strip 63. The object
of closing the switch member 58 ahead. of the
switch member 50 whenever a key is pushed down,
will be explained when I describe the electro-
magnetic mechanism for actuating the tuning
shaft in accordance with the depressed key to
bring in the selected station.

A contact bar 66 is mounted on an insulating
strip 67 in vertical alignment with the keys 20,
The supporting strip 67 is secured to the base
47 of the control hoX. A second bar 68 is mount-
ed to the rear of bar 66 on a suitable insulating
support 69. The supports 61, 67, and §3 can easily
be made as one member, elther as a casting, or
a sheet metal stamping, or as a frame molded
from. bakelite or like material. If this member
is of metal, the supported contact bars 63, 66, and
68 will obviously have to be insulated. It is

" evident from Figs. 4, 5, and 6 that the five con-

tact bars 48, 52, 63, 66, and 68 may be attached
to a single. L-shaped frame inserted as a unit
into .the control box after the switch parts have
been mounted on the frame. This facilitates the
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work of assembly. Spring fingers 10 are fixed at

their rear ends on the common.conducting bar.

68, and the front ends of these fingers extend be-
neath the keys 20. The spring fingers 10 are
normally by their inherent tension out of con-
tact with bar 66. When a key 20 is fully de-
pressed, as shown in Fig. 5, the associated switch
arm 10 is pushed down into contact with bar 66,
whereby the latter becomes electrically connected
with bar 68. It sbould be noticed that the switch
member 10 is not closed unless and until .the key
is pushed down to its fullest extent, which occurs
after the switch member 59 has been moved into
contact with bar 63, as previously explained.
The spring fingers 18 constitute a series of nor-
mally open connections arranged in parallel be-
tween the bars 66 and €8, so that the switch
constituted by the members 66, 68, and 10, Is
closed whenever any one of the spring fingers
10 is moved into contact with bar 66.

When a key is pushed down, it is automati-
cally locked against full return movement by a
bar 1{ slidably mounted on supports 12, which
may be a palr of posts secured to the base of the
control box by screws or bolts 73, as may be seen
in Fig. 10. The bolts 13 pass through longitudinal

35
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50

slots 14 in bar T{ to permit movement of the bar

transversely of the control box for locking and
releasing the keys. ‘The bar T is provided with
lateral slots 75, one for each key. When the
bar T{ is in normal position, the slots 15 are in

_alignment. with the lower ends of keys 2@, as

shown in Fig. 10. - Therefore, when 4 key is de-
pressed, its lower end passes through the aligned
slot 15 of bar 11. When the bar T is shifted to

_ the left from the position shown in Figs. 3 and 10,

the slots 16 are moved out of alignment with
the keys 28, so that the keys are locked in nor-
mal raised position, with the exception of the de-
pressed key which is locked by the bar against
return movement. This will be understood from
Figs. 5 and 6. Fig. 5 shows one of the keys 20 in
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fully depressed position. As will be presently
explained, when the switch 10 is closed, certain
electromagnetic mechanism is energized to move
the bar Tt to locking position.
when the depressed key is released, it can only
move up a slight distance—that is to say, until
the shoulder 16 of recess 2! strikes the bottom
of bar 1f. The purpose of allowing a slight up-
ward movement of the depressed key. before it is
locked by the bar 71 is to open the switches 50, 58,
and 710 to prevent waste of current, This prac-
tical advantage will be fully appreciated when the
operation of the apparatus is described.

The key-locking bar Ti is operated by a bell-
crank or right-angled lever 17 pivoted at 18 on
& post 19 projecting upwardly from the base of
the control box. One end of bar 71 carries a pin
80 which extends through a slot 81 in the bell-
crank 71. The short arm of this bellerank car-
ries an armature 82 arranged to project between
a pair of electromagnets 83 and B4, which are
mounted on brackets 85 secured to the bottom
of the control box. For brevity I shall refer
to the electromagnets 83 -and 84 as coils, it being
understood that these coils are provided with
magnetic cores to concentrate the flux which acts
upon the armature 82, It is evident from Fig. 3
that, when coil 83 is energized, the bellcrank
11 is rocked into the dotted iline position 11’, and
the bar 11 is shifted to the left into locking posi-
tlon. When the other coil 84 is energized, the
bellcrank 11 is moved back to normal position
and pulls the bar 17 to the right until the slots
15 are in line with the keys. Whenever the bar
Tt is moved from locking to releasing position,
the previously depressed key (see Fig. 6) auto-
matically snaps ip to normal position under the
action of spring 44.

To summarize the action of the locking bar
11: whenever a key is fully depressed, the switch
arm 10 closes the circuit through coil 83, which
actuates the bellcrank 77 to move the bar Ti
into locking position, so that the raised keys
cannot now be pushed down. This prevents in-
terference with the operation of the automatic
tuning mechanism after a key is pushed down to
bring in a selected station. When the depressed
key 1s released by the operator, it moves up slight-
ly (compare Figs. 5 and 6) and'is locked in this
intermediate position by the bar Ti{. The de-
pressed key also indicates to the operator which
station has been tuned in, independently of the

. lghted window 19, to which reference was made

{n connection with Fig. 1. The restoring coil 84
is energized to return the locking bar 1{ to nor-
mal position when the main switch {8 is thrown
open or to “off” position, as will later be fully
described. :

As previously mentioned, the control box K is
provided on top with a series of windows 19 ar-
ranged back of the keys. The structural details
of these windows are shown in the enlarged view
of Fig,. 8. Each window is formed by a cylindrical
extension 86, which is covered by a disk 87 held
in place by a spring cap 88. If the cover 34 of the
box is made of sheet metal, the window exten-
sions 86 can be stamped or punched out as inte-
gral projections of the cover, The disks 81 may
be of paper, celluloid, or any transparent or
translucent material adapted to receive writing
for indicating thereon the station represented by
the associated key. This is illustrated in Fig. 3.
The cap 88, which has a circular hole for dis-

Consequently, -
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playing the disk 87, may be stamped from sheet
metal, celluloid, rubber, or any other material
adapted to engage the window projection 86 in
a tight frictional engagement that permits re-
moval of the cap. Instead of making the disk 87
separate from the cap 88, these two parts may
be formed as a single member, similar to the
key cap 27 in Fig. 9. Behind each window 13
is a lamp 89 mounted on a shelf 90, which may
simply be an L-shaped bar of sheet metal at-
tached to the inside of the cover 34, as shown in
Tigs. 4, 5, and 6. The sockets 81 of the lamps
are mounted on sheif 80, and conductors 92 con-
nect each socket in circuit, so that the lamps can
be controlled individually by the assoclated key,
as will later be explained. The light-transmit-
ting disks 81 may be differently colored to
heighten the optical effect, especially if the con-
trol box is in the dark. Also, the use of selected
colors for the windows serves as an additional
means for identifying the various stations.

The next thing to describe is the electro-
magnetic mechanism mounted in the radio cabi-
net R for actuating the tuning shaft by merely
pushing down one of the keys A-E of the control
box. This mechanism is shown in Figs. 2 and
11-—13, to which I shall now refer. The radio
receiving apparatus in the cabinet R has a rotary
condenser shaft 93 for adjusting one or more con-
densers 94. Only one of these condensers is
shown in Fig. 2, but it will be understood that the
shaft 93 operates as many condensers and other
tuning devices as are necessary in any particular
radio receiver to bring in a desired station., In
other words, the rotary shaft 93 is to be regarded
as representing broadly any type or construc-
tion of tuning means for a radio receiver. At
the present time the most popular style of radio
set has only a single tuning knob which cperates
a gang of condensers. The radic set illustrated
in Fig. 1 may be assumed to be of that type, so

that the knob 12 is operatively connected to the.

tuning shaft 83 to adjust the same by hand when
desired.

The condenser shaft 93 is supported in sult-
able bearings, one of which is shown at 85 in Pig.
2, and the shaft carries a series of radial arms 8§,
one for each key A-E of the conirol box. The
arms 86 are in predetermined angular relation
to each other, each arm representing a selected
station. The angular position of each arm 98
depends upon the position which the condenser
shaft must occupy to bring in the station repre-
sented by that arm. It is desirable that the arms
96, while rigidly mounted on the condenser shaft
93, should be adjustable radially thereon, so that
a particular radio receiver can easily be cali~
brated in the factory and by the owner for cer-
tain selected stations. Figs. 20 and 21 show a
novel mounting to permit easy adjustment of the
radial arms 96, Since the mountings for all arms
are the same, a detalled description of Figs.
20—21 is supposed to apply to all the radial
arms 96. Each arm has a housing 97 formed with
side slots 98 to permit mounting of the housing
on shaft 93. The housing 87 encloses a worm
gear 99 fixed on shaft 83 by pin 100 or otherwise.
A worm shaft 101 is rotatably mounted in hous-
ing 97 and is permanently in mesh with worm
gear 89. A knurled knob 102 at one end of worm
shaft 101 permits easy rotation of the latter in
either direction. The rounded ends 18’ of slots
98 act like rotary bearings and hold the housing
87 firmly seated on shaft 93. It is clear from
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Pig. 20 that rotary adjustment of the worm shaft
101 causes corresponding radial adjustment of
the arm 96 on shaft 93. 'The connection be-
tween gear 99 and worm gedr 10l permits: ad-
justments of micrometer fineness and is such
that the arm 96 is always locked rigidly to the
tuning shaft. In other words, when the arm 36

has been adjusted to the desired angular posi--

tion on shaft 93 by turning the knob {02 one way
or the other, the arm 86 is automatically locked
in adjusted position without attention by the op-
erator. It is uriderstood that the engagement
between the teeth of gear 98 and . the worm
thread on shaft 101 is practically free from loose
play. 'The arm 96 and housing 97 can be cast as
a single piece, preferably from aluminum or alu-
minum alloy, which is light and strong.
Referring to Flg. 2, there is a sleeve or hub
183 projecting horizontally from the side wall
102 of the radic cabinet R. The sleeve 103 is
formec with a base or enlargement 105 adapted
to receive screws or bolts for securing the sieeve
rigidly in place. A rotary shaft i06 (see Fig. 11)
is mounted in sleeve 182 and the outer end of
this shaft carries s pair of gear wheels (07 and
108, which may be cast as a single member or
secured together as two separate parts. The
small gear 187 meshes with a reciprocable rack
bar 188 connected at its ends {o a pair of mag-
netic cores 116 and §42, which are operatively
assoclated with coil 113 and 114, respectively.
Each coil and its movable magnetic core consti-
tuie & solenoid. Since the cores 110 and 112 are
slways supported in the center openings of

7 colls 113 and (14, no separate ‘support is neces-

" sary for the rack bar 109 to hold it constantly in

40

a0

mesh with the small gear 107. If desired, how-
ever, a separate bracket {15 may be fixed on the
base 116 of cabinet R to hold and guide the rack
bar 109 in its movements. The cylindrical cores
10 and {12 are made of magnetic metal having
a high degree of permeability, but the rack bar
109 is made of non-magnetic metal, such as brass,
aluminum and the like. Tt is ¢lear from Fig. 11

3 that, when the coil 113 is energized, the core 110

is pulled in and the rack bar 109 is moved to
the left, whereby the gears 107 and 108 are ro-
tated clockwise.  Conversely, when the coil {14

-is energized to pull in. its core 112, the rack bar

{09 is pulled to the right and the gears 107 and
{08 are turned the other way. The coils (13
and |14 are rigidly held in axial alighment by
any practical form of mounting. In Fig. 11, I
have shown a pair of L-shaped brackets ({7 to

3 which the coils are connected. The brackets 117
are preferably non-magnetic and may be se-.

cured to the bottom of the radio cabinet.

The large gear wheel 108 has a peripheral sec-
tion 118 which has no teeth and may therefore
be called an inoperative section. The teeth of
gear 108 are adapted to engage the teeth of a
small gear 119 fixed on the condenser shaft 93.
An arm 120 on shaft 93 is arranged to engage a

_ fixed stop 121 for holding the shaft in normal

5 or neutral position. The arm or projection 120

is rigidly mounted on shaft 93, but radial ad-

justment of the arm is permitted by a set-screw

{22. 'The stop 121 may be in the form of an
i.-shaped bracket secured to the side {04 of the

radic cabinet, as shown in Fig. 2. At one end.

of the toothless or inoperative section 118 of gear
wheel 108 is a projection 123 normally engaging
a fixed stop 128, which is carried by a post 125
attached to the bottom of the cablhet. When the
tooth or projection 123 strikes the stop 124, the

v

‘counter-clockwise movement.

5

large -gear 198 has reached the limit of its
This position of
gear 108 may be called its normal or inoperative
position, because its teeth are then out of engage-
ment with the small gear {9 on shaft 93. It is

evident, therefore, that when the large gear 108"
_is in normal position (or in other words, when

the control box K is not in use), the condenser
shaft 93 is free to be operated by the hand knob
12 (see Fig. 1) to bring in any desired station
independently of the control box. This feature is
of practical advantage, because it leaves the
radio set always in condition to be tuned by
hand in the usual way, the same as if the control
box K and the associated operating mechanisms
were absent. ) .

.. The projection {23 on gear wheel (08 is
normally held against the fixed stop (24 by a
contraqting coil spring 126, one end of which is
attached to a pin. 127 projecting laterally from
the gear, as shown in Fig. 2. 'The lower end of

spring 126 is attached to the bottom of the cabi-
- net at 128 in any practical way. The connecting

points 127 and (28 of spring 126 are such that
normally the line of pull of the spring is to the
left of shaft 106, so that the tension of the
spring holds the projection 123 firmly against
the stop 124. When the coil {13 is energized to
turn the gear 108 clockwise, the tensloned spring
assists the action of the coil as soon as the con-
necting point 127 crosses the neutral line (28.
In other words, as soon as the axis of spring 126
moves to the right of the imaginary line 129, the
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spring pulls the gear wheel (08 clockwise inde- -

pendently of coil 113. This assures the complete
movement of gear {08 and the connected parts,
even If the coil 113 should be de-energized
prematurely by release of the depressed key.
Assuming the parts to be in normal position,
as {Nustrated in Fig. 11, it will be seen that when
the operating coil 113 is energized by pushing
down a key, the large gear 108 is rotated clock-
wise and moves into mesh with the small gear
119 on condenser shaft 93, so that the latter is
rotated counter-clockwise to throw the radial
arms 98 forward. The transmission ratio be-
tween the rack bar 109 and the gear wheel (19
is such that the linear movement of the bar pro-
duces sufficient rotation of condenser shaft 93
to tune in any one of the stations represented by
the arms 96. In the present instance, it has heen
assumed that the maximum movement of the
condenser shaft is 180 degrees, or half a revolu-
tion.  If the radio receiver is such that its tun-
ing shaft requires a complete revolution to ad-
just the condenser or condensers from minimum
to maximum’ capacity, it is a simple matter to
arrange the driving connections for shaft 93 so
that the maximum movement of rack bar 109
will produce one revolution of the tuning shaft.
The movements of condenser shaft 93 are con-
trolled by a series of adjustable stops 130
adapted to be moved into and out of the path of
travel of the radial arms 86, which are in align-
ment with the sftops, as seen in Fig. 2. In
the present embodiment, the stops {30 are in the
form of slidable bars, each of which is pivoted
at 131 to the lower end of a lever (32 (see Fig.
11). These levers are pivoted for independent

.movement on a rod 133 carried by a pair of arms

134, which extend rearward from a suitable
frame 135 rigidly supported in the radio cabinet.
Sleeves or bushings 138 on rod i33 hold the le-
vers 132 properly spaced, as will be clear from
Fig. 2. Each lever 132 carries an armature 137
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arranged to extend between a pair of coils 138
and 139. The armatures 137 extend substan-
tially at right angles to the levers 132, so that
each lever and its connected armature constitute
a bellcrank pivoted at its apex on the common
supporting rod 133. Each lever and its armature
can be cast as a unit from magnetic metal, or
they can be stamped .or punched out from mag-
netic sheet metal as a single piece. If desired,
however, the levers 132 may be formed of non-
magnetic material separate from the armatures
1371 and operatively connected therete in any
practical way. 'The coils 138 and 139 are sup-
ported on brackets (40 projecting from the
frame {35. A spring finger 141 is associated
with each armature {37 {¢ hold the same in
lower and upper position agsainst (or close to)
the magnetic core of ceil {38 and coil {38. For
this purpose, the spring finger {41 has a bevelled
or cam-shaped projection i42 srranged to en-
gage the free end of armature {37, The spring
finger 141 is sufficiently resilient to be pushed
out of the way by the armsature as the latter
moves from one position to the other. But after
the armature has reached upper or lower posi-
tion, the projection {42 of spring arm [4f holds
the armature firmly in place. The purpose of
this arrangement is to hold the slidable stops
130 either in normal withdrawn position, or in
their operative position when projecting inte the
path of the radial arms % on funing shall 3.

The stops 130 are guided in their slding move-.

ments between a pair of spaced rods (43, which
are mounted at their ends in arms 44 of the
supporting frame 135, as shown in Figs. 2 and 1L

The stops §30 are normally withdrawn, 5o as
to he out of the path of the radial arms %6 on
shaft 93, as will be clear from Fig. 11, where
the dotted circle 96’ represents the path of the
arms. When one of the coils {38 is energized
(through connections that will later be ex-
plained), the associated armature 137 is pulled
down and the lever 132 is rocked rearward to
throw the connected stop 130 into thie path of
the aligned arm 96. In Fig. 2, the dotted out-
line 130’ indicates roughly the operative posi-
tlon of one of the stops §30. Tt is clear that,
when a particular stop is moved rearward, the
rotation of condenser shaft 93 is interrupted the
moment one of the arms 26 strikes the opera-
tive stop.  The rods 143 at the free end of each
stop bar 180 cooperate with the pivot hearings
131 and 133 to hold the bar rigid when the arm
98 strikes it, so that the shaft 93 is definitely
stopped in correct tuning position. Although
the stops 130 are arranged in horizonial align-
ment, the amount of movement of the funing
shaft 93 depends upon the particular stop that
is moved to operative wosition, this movement
being predetermined by the angular position of
the particular radial srm 86§ that encounters
the operative stop. It pposed that
96 are so arranged on
condenser or condens
pacity values reguired for the selected
Each stop 130 is controlled by one cf : keys
A—F of control box X. Conseguently, by push-
ing down the key that represents the desired sta-
tion, the operator automatically sets up a corre-
sponding stop 130. Only cone stop is set up at a
time, because it is supposed that the operator
will push down only one key. As previously
explained, after one key has been actuated, the
other keys are automatically locked; so that there
is no danger of a second stop (30 being set up

I
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while the first stop is still in operative posi-
tion. Since the coils 138 throw the stops 130
rea.rvgard into operative position, I shall call
them the setting-up coils. The coils i39 may be

“termed the restoring coils, because they with-

draw the stops 30 to normal inoperative posi-
tion. .

" In the particular embodiment of the operat-
ing mechanism illustrated in Figs. 2 and 11, it
is desirable to provide means for compelling the
condenser shaft 93 to be in normal position

~when the radio set is tuned from the remote

conircl box. As already explained, the con-
denser shaft 93 is always in condition to be
operated by the knob 2 for manual tuning in
the usual way. It may happen that, after thus
tuning the set by hand, a person will leave the
condenser shaft 93 in actuated position. If, in
that event, some ofher person should want to use

the control box to bring in a certain station, .

the condenser shaft would not be actuated by
the eiectromagnetic mechanism to proper posi-
tion., Since ihe radial arrangement of the arms
96 on shaft 93 presupposes that this shaft will
always start from the same position, it [oil
that the condenser shaft must always be in the
same position when the large gear 108 moves
intoc engagement with the small gear [19.
Therefore, to assure the proper operation of the
remote control mechanism without regard to
e position in which the condenser shaft may
e bheen lefs after & manual tuning of the re-

VB

; describe this autcomatic re-
which is best shown in Figs.

i I shall
storing mechanisin,
2, 12, and 13.
The condenser shaft 83 carrles a pinlon 148
adapted to mesh permanently. with a rack bar
{46, which is attached to (or otherwise con-
nected with) a.solenoid core i47 assoclated with
a magnetizing coll 148, The rack bar 146 s
held in engagement with the teeth of pinion 148
by & supporting and guiding bracket (48, which
may conveniently be secured to the bottom 116
of the radio cabinet. The coil 148 is mounted
on a post or bracket 150 projecting upwardly
from the base of the cabinet, or otherwise sup-
ported. A ring 154 of insulating material is sup-
ported on brackets 152 in concentric relation to
the condenser shaft 93. Two circular conducting
strips 153 are embedded in or otherwise secured
to the inside of ring 151, which may be molded
of bakelite or other insulating material. The
contact strips 153, which may be shaped from
strips of .brass, are arranged diametrically op-
posite, being separated by the insulating mate-

rlal of ring 151 at points (58. A switch arm 155

fixed on condenser shaft 93 rotates inside the
ring 151, The opposite ends of arm 155 carry
contact pieces '§56, which are constantly pressed
ocutward by coil springs 157 arranged in recesses
in the arm. The contact pieces 156 may be small
blocks of carbon adapted to make good electrical
eontact with the arcuate strips 153 as the arm
js rotated. "The angular position of switch arm
{55 on shaft ‘83 is such that, when the shaft is

in normal position (that is, with the projection -
120 enzaging the stop 121 as illustrated in Fig. 7

11), the switch arm 55 is out of contact with
hoth conducting strips 153, as will be clear from
Fig. 12. However, when the condenser shaft is
out of normal position, the switch arm (58 en-
gages the strips 163 and thereby closes the cir-

js energized to rotate the :
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cuit through coil 148. 'These circuit connec-
tions will presently be explained in the descrip-
tion of Fig. 14. When the coil 148 is energized,
the rack bar 146 is drawn forward (to the left,
as viewed in Fig. 13), and the condenser shaft
93 is turned rearward until the projection 120
strikes the stop 121, whereby the shaft is restored
to normal position. 'When this occurs, the switch
arm 155 is out of contact with strips 153, and the
circuit through coil 148 is automatically inter-
rupted. A pair of binding posts 156 on ring 151
permit circuit conductors to be readily attached
to the cortact strips 1583.

The circuit connections for the electromagnetic
mechanisms above described are diagrammatical-
ly indicated in Fig. 14. To promote clearness
in this drawihg, the mechanical ‘parts are illus-
trated by diagrammatic outlines and have heen
purposely spread apart to prevent confusion of
lines. The main switch 18 is shown as a toggile
lever pivoted at 159 in the control box and ex-
tending out of the box through a slot {60, which
also serves to imit the movements of the switch
to “on” and “off” position. The lower end (6{
of switch lever I8 engages a cam projection or
rounded hump 162 on a spring finger 183, the
normal téndency of which is to press against the
lever and hold it in “on” and “off” position. The
spring finger 163 is connected by insulating posts
or blocks 164 to the free ends of similar spring
fingers 165 and 166. Contact arms 167, 168, and
169 are associated with the spring fingers 163, 165,
and (66, respectively, fo form three switches
adapted to be simultaneously opened and closed
by the toggle lever 18. A lateral extension 18
on lever I8 controls a switch represented by a
pair of normally open spring contacts i7f. Con-
ductors 172 connected to switch {11 lead to the
radio receiver R for closing its supply circuit or
circuits, such as the fllament circuits, rectifler
circuits, etc. The switch {11 is arranged in par-

allel with the main switch 5 of radic receiver R, -

so that the closing of either switch puts the set
in operative condition. It should be noted thsat
the switch arms 163, i65, and 166 are open in
either position of the toggle switch lever {8, but
these switches are closed by being pushed down
against contact arms 167, 168, and (69, respec-
tively, when the lower end of the lever rides over
the highest portion of the hump or cam 1§2 on
spring arm 163, The purpose in leaving the

_ switches open when the arm I8 is in “on” and

55

80

“off” position is to prevent waste of current, as
will more clearly appear later on. The switch

A1, however, remains closed as long as the toggle
_lever 18 1s in “on” position. The hump or cam

i62 is so shaped that the switch arms (63, i65,
and 166 remain closed long enough during the
throw-over movement of lever I8 to allow the
associated electromagnetic devices 'to perform

_ their intended functions.
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In Fig. 14, it has been assumed that the source
of current supply is the house-lighting circuit,
to which connection. is made by simply inserting
a plug 113. If the lighting circuit is fed by
alternating current, it will be necessary to use
a rectifler, of which several types are available
in the market. The outline {74 represents a
suitable form of current rectifier. Of course,
the leads (15 and 176 may be connected to a
battery or other source of direct current having

. the required voltage and amperage for properly

76

operating the various electromagnetic devices
previously described. One end of the operating
coil 118 is connected by conductor 54 to the

common contact bar 48, which is here repre-
sented by a line.- It will be remembered (see
Figs. 4 and 10) that the bar 48 serves as a com-

- mon support for the individual switches 50. This

mounting is shown diagrammatically in Fig. 14
by connecting wires 48’. The other end of coil

113 is connected by wires 17T and 118 to the

supply conductor (75. I might as well explain
at this point that, when I refer to any of the

connections in Fig. 14 and the other diagrams

as “wires”, I use this term in its broadest pos-
sible sense to indicate any practical form of
electrical connection, whether made by wires,
strips, bars, plates, or other means. To facili-

tate the description of Fig. 14, the key-operated’
.switches 50 are differentiated by the suffix let-

ters a—e, which correspond to the key letters
A-E. In other words, when key A is pushed
down, it closes switch 50a; key B closes switch

50b; and keys C, D, and E close, respectively, :

switches 50¢, 50d, and 50e. In the same manner
I have distinguished the switches 58 and 18,
the arms 96 on shaft 33, the stops 130, and the
setting-up coils §38. The suffix letters attached
to these reference numerals indicate that the
parts thus designated are controlled by keys hav-
ing letters corresponding to the suffixes. For
example, when key B is depressed, it closes
switches 598b, 58b. and 70b, and energizes coil
i38b to move stop 130b into operative position
to engage the radial arm 86b of condenser shaft
93. In this' way it is easy to identify in Fig. 14
the different parts that come intc play when a
key is depressed.

Still referring to Fig. 14, it w111 be seen that the
restoring coils 139 are connected in parallel to
the two conductors {79 and 180: Conductor 179
is connected to the main lead 116, and conductor
180 is connected to the switch arm 168. Conse-
quently, whenever the switch lever {8 is thrown
from “off” to “on” position, all the coiis (39
are energized, and the previously actuated stop
130 is withdrawn to normal inoperative position.

. This restoring circuit is also closed when the

toggle lever (8 is thrown from “on” to “off”
position, but that is merely an incidental opera-
tion which is not necessary, for it is sufficient that
the restoring coils 139 are energized when the
switch lever {8 is thrown off to open the supply
circuit.
at one end in paraliel to a conductor {81, which
is connected through wire {18 to the side (7%
of the supply circuit. The other ends of coils
138 are connected to the key-operated switches

58a-58¢ by conductors 182a-{82e, respectively. °

That is to say, coil 138a is connected by wire
i82a to switch 58a; coil 138b is connected by
wire 182b to switch 58b; and so on for the other
setting-up coils. As explained in connection with
Figs. 4, 5, and 6, the individual switches 58 have
a common contact bar 63, which is shown in
Fig. 14 as a conductor 63 provided with contact
extensions 63’ for engagement with the spring
fingers that represent the switches 58. The
common conductor 63 is connected by a wire 183
to the supply main §76. Consequently, when
any one of the keys A-E is pushed down, the

7

The setting-up coils {38 are connected °
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associated switch 58 is closed to connect the -

corresponding coil {38 in circuit. For illustra-
tion, let us suppose that key B has been pushed
down. The circuit through setting-up coil 138b
is traced in this way: From lead (75 through
wires 178 and 181 to coil- 138b, thence through
wire. 182b to switch member 58b which iIs now
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in engagement with the comimon contact bar
83, and from here through wire 183 to the other
side 176 of the supply circuit. 'The circuit
through each of the other coils £38 can be traced
in like manner when the corresponding key is
depressed.

The conductor 68 in Fig. 14 represents dia-
grammatically the conducting bar 68 of Pigs. 4,
5, and 6. It will be remembered that the bar
68 is nat only a common support for the switch
members 10, but also acts as a common elec-
trical connection for the same. This construc-
tion is diagrammatically indicated in  Fig. 14,
where the switch members T0a-70¢ are electri-
cally connected by wires to the common con-
ductor 68, which in turn is connected to con-
ductor 118 by a wire {84. "The common contact
bar 66 of Figs. 4, 5, and 6 is represented in Fig.
14 by a conductor 6§ provided with contact ex-
tensions 65’ for engagement by the switch mem-
bers 10a-70e. When any one of the switches 10
is closed by a depressed key, the coil 83 is en-
ergized to move the bar Ti into locking position.
This circuit can be traced as follows: From sup-
ply main {75 through wires 118 and 185 to coil
83, from there through wire I6 to the common
contact bar 66, then through the particular switch
10 that was closed by the depressed key, to the
commen contact bar 68, and finally through wires
184 and {79 to the other side 176 of theé supply
circuit. No matter which of the switches 10a-10¢e

- is closed, the circuit through coil 83 is established

through the connections that have just been
traced.

When any one of the switches 350a-50¢ is
closed by the actuation of the associated key
through the pivoted'lever 39, the circuit through
the operating coil 113 is closed through the fol-
lowing connections: From the main lead 1715
through wires 178 and 117 to coil {13, thence
by wire 54 through the closed switch 50 to the
common contact bar 52, through wire 55 to the
connecting point 181, and from there through
the common return conductor 179 to the other
side 116 of the supply circuit. It is thus clear
that no matter which one of the key-controlled
switches 50a-50¢ is closed, the coil ‘113 is ener-
gized to rotate the condenser shaft 93 in the man-
ner previously explained.

I have already mentionied that the functlon of
coil ({4 is to restore the condenser shaft 93 to
normal position through the reverse operation
of the gear connections 109, 107, 108, and (8.
The circuit through restoring coil 114 is auto-
matically closed when the main switch 18 is
thrown from “on” to “off* position. Let us sup-

pose thai the switch lever 18 is about ‘midway

of either final position and closes the switch arms
163,

165, and {66, The closing of these three
ches automatically energizes the three re-
12 coils 114, B4, and 148, respectively. 'The
uit through coil |14 is established thus: From
the mein lead {15 through wires (18 and (77 to

coil {8, by wire 188 through the closed switch

members 183 and 167, and through wire 189 to
the other side I16 of ithe supply circuit. The
energizing of coil 14 rotates the large gear 108
counterclockwise (as viewed in Figs. 11 and 14)
until tiwe projection. 123 strikes the fixed stop 124.
This does not occur until after the gear 108 has
moved the condenser shaft 93 back to normal
position through the small gear t{8. It was

. previcusly explained that when the large gear

k]

108 is in normal position; it is out of mesh with

. to normal position.
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the small gear 119 on shaft 93, so that the latter
is free to be turned by hand in the usual way.
The function of coil 84 is to restore the locking
bar Tf to normal or releasing position. It has
already been described (see Fig. 3) that, when
the coil 84 is energized, the lever 171 shifts the
bar Tl from locking to normal position by bring-
ing the transverse slots 15 of the bar into line
with the keys A—E. This restoring operation of
bar T1 takes place automatically when the switch
arm 18 is thrown from “on” to *‘off” position.
The circuit through coil 84 is traced as follows:
From supply lead 115, through wires 178 and 185
to coil 84, through wire 190 across the closed
switch contacts 168 and 165, through wire 180
to coils 132 in parallel, and thence thr ough
return lead 179 to the other side 176 of the sup-
ply circuit. For convenience the coil 84 has been
connected in series with the coils 139, but it is

evident that the circuit through coil 84 may he 2

closed independently of coils 138. -

When the main switch 18 closes the switch
contacts 166 and 169, coil 148 (see top of Fig. 14)
is energized to restore the condenser shaft 83
This particular operation
is not necessary when the switeh 18 is thrown
from “on” to “off” position to disconnect the con-
trol box from the radio receiver, because the coil
i 14 restores the condenser shaft to normal posi-
tion. The practical utility of the restoring
mechanism operated by coil 148 resides in the
assurance that the condenser shaft will always
be in normal position when the operating coil

+1i3 is energized on the depression of & key.

‘When the switch {8 is moved from “off” to “on”
position to connect the radio set and the .control
mechanism with the supply circuit, there is no
movement of condenser shaft 83 if the latter is
already in normal position. That is so, because
under these conditions the switch arm 155 is out
of contact with the terminal strips 153, as shown
in Fig. 12. However, should the condenser shaft
93 be out of normal position when the main
switch 18 is closed, as may happen if the shaft
was previously tuned by hand, the coil 148 is
energized to actuate the rack bar 146 and there-~

by rotate the shaft 93 until the projection 120

strikes the stop 121, The circuit through coil 148
is closed as follows: From supply lead
across the closed switch members 166 and (68,
through wire (91 to coil 148, through wire 192
across the closed switch 153-155, through wire
193 to point 187, and from there through the
common return {18 to the other side 176 of the
supply circuit.

For convenience I shall append the following
summary of the various operations that take
place in the system of Fig. 14 when a key is de-

-pressed. For illustration we may select key D.

The first switch to be closed when the key Is
pushed down is switch 584, which closes the cir-
cuit through setting-up coil (38d, whereby the
stop 1302 is moved backward into operative
position. As the key is pushed down farther,
the switches 50d and T0d are closed. 'The switch
504 closes the circuit through the operating coil
which rotates the condenser shaft 83 until
the arm 96d strikes the stop {30d, whereupon the
condenser shaft is stopped. When this happens,
the radio set is in tune with the wave length on
which the selected station broadcasts. As pre-
viously explained; the arms 96 on tuning shaft 93
are supposed to be so adjusted as to tune the
radio set for the different stations that have been
selected when these arms strike the associated
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guish the different lamps, I have indicated them

~ stops. The closing of switch ‘lnd energizes coil
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83, which shifts the bar Tl to locking position,
so that the raised keys cannot be pushed down
and key D is locked against return movement.

The importance of closing switch 58 in advance

of switch 50 when a key is depressed, will now be
fully understood. It is necessary that the stop
bar 130 be set up by energizing its coil 138 before
the operating coil 113 is energized to rotate the
condenser shaft 93, so as to make sure that one
of the arms 96 will strike the appropriate stop
angd tune the receiver,

When the operator wants to turn off the set,
he throws the switch 18 to “off” position, whereby
the restoring coils 84, 114, and 139 are energized
to restore, respectively, the locking bar 11, the
condenser shaft 93, and the actuated: stop {30,
to »norma.l position. The coil 148 will also be en-
ergized, but at this time it will merely aid the
coil 1{4 to turn the condenser shaft backward
until the gear 188 passes out of mesh with gear
119, If at that moment the arm 119 on shaft 93
does not engage the stop §21, the coil 148 im-
parts the final movement fo the shaft and there-
by assures its return to exact normal position.
The entire mechanism is now in condition to
operate when the next controlling key is actu-
ated. It is thus clear that & person need not do
anything more than merely push down a key in
order to bring in-a selected station on his radio
set. The control box K can be located at any
convenient place away from the radio cabinet.
A person may have the control box before him
on @ table, or on the arm of a reclining chair,
and an invalid may have the box in bed. In
other words, wherever & person is comfortably
seated or lying down, he can have the control
box within easy reach to operate his radio re-
ceiver through no greater exertion than pushing
down a key. The control box K, which need nof
be much bigger than a cigar kox, can be made as
plessing and artistic in appsarance as desired.
Of course, the control box could be mounted on
the redio cablaet itself, or evén made a pars
thereof, but the greaiest adventage of this in-
vention from the standpoint of convenience re-
sides in the remote contrel feature.

I have stated that the control box ¥ may be
provided with windows (8, cne for each key, so
that whea o key is pushed down, the correspongd-
Ing window is automatically lighted by an elec-
tric lamyp 89 (see Figs. 4, 5, and 6). - Each lamp

circuit is controlled by a switch arranged to be .

asutomatically closed on the operation of a key.
Each of these lamp switches consists of a fixed
contact arm {98 and a movable contact arm
£95, as best shown in Fig. 10. For convenience,
these switch arms may be mounted on the chan-

nel bar 28, which serves as a guide and support’

for the keys 20. It is obvious that the lamp
switches 194—188 should be insulated from each
other. The movable switch arms 198 are in the
form of spring fingers terminating in & lateral

offset 23 of the adjacent key 20 when the latter

is pushed down. In other words, when a key.is
depressed, the lateral offset 28 pushes the adja-
cent spring finger 195 against the associated con-
tact 194 to close the circuit of the particular
lamp that lights the window back of the depressed
key. . R
The circuit connections for controlling the in-
dividual lamp circuits are diagrammatically rep-
resented in Fig. 14, where the key-controlled

‘lamp switches (94—i95 are shown for conven-
fence at the right of the drawing. To distin-

9

by the reference characters 89a—89e, to show
that lamp 89c is lighted when key A is pushed
down, that lamp 890 is lighted by key B, and so on.
for the remaining lamps. For the same reason
I have differentiated the switch arms 195 by the
reference characters 195a—I95e, respectively.
The lamps 89 are connected in parallel to con-
ductors i97 and. {98, which are connected to the
main supply leads 115 and 176, through wires
199 and 200. If desired, an adjustable resistance
201 may be inserted in the lamp circuit to regu-
late the voltage at which the lamps are fed. All
the lamps are normally cut of circuit. When &
key is depressed, the corresponding switch 198
is closed and the lamp controlled by that switch

is lighted. The lamp remains lighted until the

key returns to normal position. It should be
noted that the lamp circuit remains closed even
after the depressed key has moved slightly up-
ward before it is locked by the bar 74, as illus-
trated in Fig. 6. It is only when a depressed key
is thrown up to normal position by the spring a4
that the lamp Is extinguished. ‘This notifles the
operator visuslly that the control box is discon-
nected from the radio receiver. :

. The modification of Pig. 15 differs from the

‘system of Fig. 14 mainly in employing an electric

motor to operate the condenser shaft 83 instead
of the solenoid driving mechanism previously de-
scribed. The condenser shaft 33 of Fig. 15 car-
ries at one end a magnetic armature 202 adapted
to cooperate with a pair of electromagnets 203,
which are energized by coils 288, 'The sclectro-

“magnets 203 product & 4-pole field in which the

pole pieces are arranged along two diameters ab
right angles to each other. The armature 202 is
in the form of a cross whose arms register with
‘the pole pieces of the fleld. The electro-msagnets
983, which T shall hereatter cgil the field magnet,
are rigidly mounted on & rotary shaft 289 in eny
practical way. Since Fig. 15 is intended to show
the parts in dlsgrammetic outline only, for the
sake of clearness, T have indicated the mounting
of the field raagnet 293 on sheft 208 by rods 286,
which connect the fleld members 282 with o disk
207 fAzed. on the shaft. In actusl practice, the
field magnet 203 would be mounted directly on
the non-magnetic disk 287, and the spacing rods
208 . have been pub in to permit a clear Ylusireiion

‘of the other narts. The magnet coils 284 are con-
nected in series to @ pair of collector rings 208

by wires 209 and 216. A pair of brushes 21 f and
212 engage the contact rings 208 to keep the cir-
cult closed through the coils 264 during the rota-
tion of shaft 205. Aun electric motor 218 has a
shaft 218 carrying a pinion 215 arranged in per-

end of shaft 205, which is therefore connected
to the motor in reduced trausmission ratio. It

1is hardly necessary to explain that the gears 208

and 206 as outlined in Fig. 15 are not intended
to indicate the correct gear reduction between

‘shafts 218 and 208, but represent any practical

driving connection between these two shafts.
The armature 202 and field magnet 203 con-
stitute a magnetic. cluteh for operatively con-
necting the condenser shaft 83 to the driving
motor 2i3. When the coils 204 are energized
and the motor is runining, the rotating fleld mag-
net 203 drags the armature 202 around with if,
whereby the tuning shaft 93 is rotated. When
the circuit through coils 204 is opened, the mag-
netic clutch becomes inoperative and the tuning
shaft 93 stops, even though the shaft 205 may
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stlll be running. The circuit of the magnet coils
204 is controlled by two sets of switches 217 and
228. The individual switches of the first set are
marked 2{Ta to 217e, and the individual switches
of the second set are marked 225z to 22%e. For
convenience, these two sets of switches may be
referred to as a group by the reference numerals
217 and 225, respectively, and I have used the
suffix letters a-e to indicate the association of
these switches with the control keys A-E. The
switches 2171 comprise each a pair of normally
open contact arms, one of which (marked 218)
is connected to the assoclated switch arm 50 by
an insulating pin 219, or in any other practical
way. It is clear from Fig. 15 that when a key
is depressed, the rear end of lever 3% not only
closes the switch 50, but also the connected
switch 217, The spring arms 218 of the switches
21T are connected in parallel to a common con-
tact bar or conductor 219. The other terminals
of switches 21T are connected in parallel to a
common conductor 222, which is connected by
wires 223 and 224 to collector brush 211.

The other. switches 225a-225¢ for controlling
the circuit of the magnet ceils 204 are mounted
on the adjustable stops 130. Since these mount-
ings are allke, a description of one will be suf-
ficient. Referring to Figs. 17 and 18, each stop

130 carries an insulating block 226 on which are

mounted two contact arms 227 and 228. Each
pair of these arms constitutes a switch 225. The
arm 228 is in the form of a spring finger nor-
mally in contact with arm 2271 and carrying at
its free end an insulating pin 228, which pro-

5 jects through a hole 230 in the stop 130. When

the associated arm 96 on condenser shaft §3
strikes the projecting pin 229, the spring finger

228 is forced out of engagement with arm 227

and the switch is opened. This happens just
before the arm 226 strikes the actuated stop 130
to hold the condenser shaft in tuning position.
The spring fingers 228 also act to some extent
like buffers or shock-absorbers for the arms 96.
The switches 225 are connected in series to a
conductor 231, which is shown in Fig. 15 as a
line divided into sections connected by the nor-
mally closed arms 227 and 228 of switches 225.
The conductor 231 is connected by a wire 232 to
the common conductor 248 of the switches 217.
Although the switches 223 (contact arms 227
and 728) are normally closed, the circuit through
the magnetizing coils 08 is not completed 1kl
one of the switches 217 is closed by op: g
the corresponding kKey. For example, when key
D is pushed down, the ecircuit through coils 204
is closed through the following connections:
From supply lead 221 through wire 238 to col-
lector brush 212, through wire 210, coils 204 in
series, wire 209, collector brush 201, through
wires 224 and 223 to the common conductor 223,

through closed switch 2i1d to point 234, thr ough

wire 219 to-conductor 23§ and the closed switches
225 in series, through wire 220 to point 233, and
through conductor 2371 to the other side of the
supply circuit. No matter which key is oper ated,
the circuit through the coils 284 is traced in the

_same way. Although the circuit of coils 204 is

broken before the arm 98 actually strikes the set-
up stop {30, the pin 229 projects so slightly above
the stop that the momentum of the moving parts
carries the arm 96 against the stop into correct
tuning position.

The circuit of motor 213 in Fig. 15 is con-
trolled by the switches 50. It has already been

explained that vhe switches 50 are normally open -

.the condenser shaft 83.
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and are closed individually by the key-operated
levers 38. To trace the motor circuit let us sup-
pose that key D has been actuated. From the
supply main 221 we go through wire 238 to the
motor windings, from there through wire 239
to point 280 of the common contact bar 48,
through the closed switch 50d, then through the
common contact bar 52 to point 241, and
through wire 242 to the return lead 231. It is
seen from this that the motor 213 and the clutch
coils 204 are connected in parallel, that each of
these parallel branches goes through the switches
50, and that the circuit of coils 204 goes through
the switches 225 in series. Consequently, when
any one of these series switches is opened by the
corresponding arm 386 striking the actuated stop
{30, as previously explained, the clutch circuit
is broken and the tuning shaft 93 is stopped, even
if the motor 213 should still be running. In
other words, after a key has been pushed down

to close the switches 50 and 217, it makes no

difference how long the operator holds the key
depressed, because the clu’tch} circuit is auto-
matically opened when one of the arms 96 en-
counters the actuated stop 130, It takes only a
fraction of a second for the motor to turn the
condenser shaft into tuning position, sc that a
person need not hold down an actuated key any
longer than is necessary for him to feel that
the key has been fully pushed down. If desired,
the motor circuit can be led through the series
switches 225, so that the opening of any one of
these switches simultaneously deenergizes the
clutch colls 204 and stops the motor.

Attention is called to the fact that the system
of Fig. 15 requires no restoring mechanism for
It is immaterial in what
position this shafi is left when the switch 18 is
thrown off. When a control key is depressed,
the shaft 83 is rotated until stopped by the ac-
tuated stop 38, irrespective of what position the
shaft previously occupied. In this respect, the
system of Fig. 15 is simpler than that of Fig. 14.
Furthermore, the motor drive of Fig. 15 is pref-
erable to the solenoid drive of Fig. 14. The main
switch 18 in Fig. 15 includes only two sets of
contacts, as compared with the four sels of con-
tacts in Fig. 14. 'The switch 1T{ connects the
radio set to the supply circuit, the same as in
Pig, 14,
comprises a
ber 245,

, spring finger 244 snd a contact x
The restoring coil 04, which shifis

bar T{ to releasing position, is connected to
spring finger by & conductor 248. The con-
tact member s wonnected to a conductm 241,

which forms a ¢ wn connection for one side
of the restoring coils These coils are there-
fore connected in parsilel to conductors 243 and
247, and the circuit is closed through all these
colls whenever the switch members 244 and 45
are brought into contact by the toggle lever (8.
Otherwlse, what has been said about the opera-
tlon of Fig. 14 applies to Fig. 15 without the need
of repetition.  For this reason I have used the
same reference characters to indicate like paris
in these two systems.

In Fig. 15, the circuit of motor 218 and the
circult of the magnetic cluteh coils 204 are con-
nected in parallel. ‘These conneciions may bs
so chenged that the motor 243 and coils 204 are
connected in series, and the switches 225 con-
nected In paralle] with each other. This modi-
fication, which is diagrammatically indicated in
Fig. 18, is simpler than the system of Fig. 15
to the extent that the switches 217 can be omit-

The other switch operated by lever 18
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ted. It is clear from Fig. 16 that, when any one
of the key-controlled switches 50 is closed, the
circuit is completed through the motor 213 and
the magnetic clutch coils 204, until the arm 98§
on the condenser shaft strikes the actuated stop
130 and opens the corresponding switch 228.

In & preferred embodiment of the automatic
tuning system illustrated in Fig. 15, I provide
means to inform the operator when the con-
denser shaft has reached tuning position. For

'this purpose I make use of the lamps 89, which

are behind the windows 19, and sc connect them
in clrcuit that the lamp associated with an ac-
tuated key is not lighted until the condenser
shaft is in cerrect tuning position. In Pig. 15,
the lamps 88 are connected in parallel in a cir-
cuit represented by conductors 248 and 249 which
lead to a battery 258, or other source of power.
In practice, the lamp circuit will be connected to
the plug 113, but I have indicated a separate
source of current 250, in order io simplify the
circuit diagram. In Fig. 15, as in Fig. 14, the
lamps 89 are individually distinguished by suffix
letters to indicate the corresponding keys with
which the lamps are associated. Referring to
Figs. 17 and 18, it will be seen that the insuiai-
ing block 22§ of each stop 138 carries a pair of
switch contacts 25( and 262, which may be spring
fingers normeally held apart by inherent tension
to keep the lamp circuit open. The spring finger
25§ carries at its free end an insuiating projec-
tion 253 arranged to be engaged by the switch
arm 228 when the latter is pushed down by the
arm 96. This actuation of member 28§ moves
it into contact with member 252 to close the
branch circuit of the associated lamp. As seen
in Plg. 15, the Iamps are controlled individuslly
through the parsliel branch circults 254, and
each of these civeuits is controlled by the switch
membper 25{ on the corresponding stop 130. Nor-
mally, the lamps are unlighted, becsuse their re-
spectlve branch circuits are all open. Let us now
say that key A ls pushed down. As soon as the
arm 90e on condenser shinit 83 sivikes the pro-
jection 299 on the set-up stop 138e, the assodi-
ated switch arm 290 is closed end lamp 8%¢ is
lighted. The operaior is now Informed that the
condenser shaft hes resched tuning position, so
that it is safe to relense the depressed key.

Pig. 19 fliustretes diagrammsatically another
embodiment of my inventica, in which the con-
denser shaft 83 is driven by the electric motor
‘213 through & slip clutch. Perhops the simplest
form of a clutch of that kind comprises a spring
belt 25% running over:a smgll pulley 256 on the
motor shaft and & larger pulley 267 on the con-
denser shaft. The belt 288, which is here as-
sumed to consist of a wire coll spring, is sufii-
clently tensloned %o drive the condenser shaft

when the motor circull 15 closed until one of the -

arms 98 . strikes the set-up stop. 136. The con-
denser shaft is now stopped, even if the motor
shaft should continue {o rotate, because the
spring belt 288 will slip in one or both of the
pulleys 256 and 207. 'The motor circuit is con-
trolled by the key-operated switches §8, which
are normally open. When any one of these
switches is closed, the motor circuit is completed
through the following connections. From sup-
ply main 220 -to wire 238, through the motor
windings and wire 238 to point 239’, then through
the common contect bar 48, from there through
the closed switch 50 fo the common conductor
52, and from there by wire 258 to the return
lead 231. If desired, the switches 228 of Fig. 15

11

may also be used in the system of Fig. 19, but
I have omitted them to avoid needless repetition.
Otherwise, what has been said about the opera-
tion of Figs. 14 and 15 applies to Fig. 18. The
motor circuit of Fig. 15 and Fig. 19 may include
a rheostat 259 to regulate the current as re-
quired. )
In the remote-control tuning systems of Figs.
14, 15, and 19, the various electromagnetic de-
vices are automatically cut out oi circuit after
performing their intended functions, so that no
current is consumed during the operation of the
receiver. Thus, when & depressed key is re-
leased, it is raised by spring #4 sufficiently to
open the switches 80, 58, and 710 (see Fig. 6),
whereby the circuits through coils {13, 138, and
83, respectively, are broken. In Fig. 15, the mag-
netic clutch ¢oiis 184 are automatically cut out
of circuit by the opening of switch 225 when the
condenser shaft is in tuning position, and the
circuit of the driving motor 213 is interrupted
when the operator releases the depressed key of
the control box. -As for the restoring coils 84
and 139 in Pigs. 14, 15, and 19, and the restor-
ing coils ii4 and (48 in Pig. 14, these circuifs are
closed only when the switch lever {8 passes from
“on” .to “off” position or vice versa. Conse-
quently, the sutomatic tuning apparatus of my
invention requives very little consumption of cur-
rent, being in circuit only for a few seconds when
a key is depressed and when the main switch (8
is thrown off. This advantage of economy is of
practical importance. Of course, one of the in~-
diceting lamps 89 is alight during the operation
of the receiver, but these small lamps consume
a neglible amount of current, and moreover they
can e omitied. . )
 In some of the comatructions that have been
described, or that may be devised by others with-

in the scope of this invention, it is possible that

the arms 96 may strike the set-up stops (138 with
such force as to rebound and thereby throw the
condenser shaft out of correct tuning position.

-To prevent the possibility of this heppening, 1

provide positive locking mesans between the stops
120 and the tuning arms 98, whereby the latter
are automatically locked to the set-up stops to
assure the correct position of the condenser shaft.
This sutomatic locking means may be carried
oup in verious ways, one of which is illustrated
as an example in Figs. 20~22. Each arm §6 car-
ries at its free end a head 280 on which is mount-
ed a U-shaped spring latch consisting of & pair
of fingers 261 shaped to form locking shoulders
2862,
minate in diverging extensions 263. The spring
latch 26{ is connected to the head 260 in any
practical way, as by a screw or rivet 264, When
the orm 86 approsches the set-up stop bar 130,
the latter spreads the spring fingers 281 by pass-
ing between the beveled extensions 263. As soon
as the arm 98 strikes the stop bar (29, the shoul-
ders 262 of spring latch 281 snap under the bar
and positively lock the erm against reverse move-
ment. In other words, when the condenser shaft
reaches its intended tuning position, 1t becomes
automatically locked in ihat posit.ion until the
stop bar {30 is withdrawn during the restoring
operation, To facilitate the cam action between
the stop bar {30 and the diverging extensions
263, the sides of the bar meay be beveled, as indi-
cated at 265 in Fig. 22. - This automatic locking
feature may be considered as applied to the tun-
ing arms 98 in all the embodiments herein de-

The free ends of the latch fingers 261 ‘ter- °
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scribed, but for simplicity and clearness in the
drawings, this particular feature has not been
illustrated in the assembly views.

" Instead of providing the control box ¥ with -

windows 19, to be illuminated when the corre-
sponding keys are pushed down, I may provide

‘the keys themselves with lamps and transparent

or translucent windows. A key of this novel con-
struction is {llustrated in Fig. 23, except that the
lower portion of the key has been omitted for
lack of spate. This key comprises a tubular stem
266, which may be a small thin tube of brass or
aluminum terminating in a screw-threaded upper
end 286’ on which an insulating cup 2671 is
screwed. A lamp socket 268 is mounted on the

bottom of cup 2671, and the terminals of this’

socket are connected to conductors 289, which
pass through the hollow stem 266. The socket
268 is adapted to receive a small electric light
bulb 270. The upper end of cup 267 is closed
by a cap 27! of transparent or translucent ma-
terial, such as celluloid, oiled paper, glass, isin-
glass, etc. The cap 274 is supposed to have writ-
ten or printed thereon appropriate marks for
identifying a selected station. The cylindrical
flange 2712 of cap 27! is sufficlently springy to
grip the cup 267 in a tight fit and yet permit re-
moval of the cap when desired. It is self evident
that the cap 27§ should be sufficiently strong to
withstand the pressure of the finger when the
key is pushed down. The lamp 270 may be
lighted continuously after the main switch {8
has been thrown on, but it is preferable to utilize
the lamp circuit control described in connection
with Figs. 14 and 15, where a lamp is lighted
only when a key has been pushed down. The
iluminated key is a constant reminder to the
operator that the radio set is tuned to a certain
station. When the control box K is provided
with a set of self-lighting keys, such as I have
just described, the light transmitiing caps 2711
may be of different colors o emphasize the op-
tical effects of the lighted keys.

Although I have shown and described certain
specific constructions, I want it understood that
the various features of my invention may be em-
bodied in other ways than herein set forth by
way of example. It is to be expected thab, when
engineers undertake to build automatic radioc re-
celvers in accordance with this mventlmw, Lpev
will resort to changs mosdi y
their particular reg
without departing
tion as defined in th

necessarily mean a shaft on whlf,h *h@
elements are mounied, but I Include any
that controls the position or condition o
funing means with which the receiver is provi

I claim as my invention:

1. The combination of a radio receiver hwlug
a funing shaft, electromagnetic meéchs
operating said shaft, mechanical mesn
tively stopplng said shaft in & prec i
position, electromagnetic means adapted w
energized to render sald shafi-stopping i
operative, means for de-energizing sald elect
magnetic means after the shaft is stopped in
sired tuning position, means for automat y
de-energizing said electromagneiic opersting
mechanism in response to the stopping of the
shaft, means for locking the stopped shaft against
rebound, means whereby the operative condition
of said locking means is not affected by the de-
energizing of sald electromagnetic means, and

2,081,686

manually controlled means for releasing the lock-
ing means.

2. The combination of tuning means for a radio
recelver, electromagnetic mechanism for operat-
ing said tuning means predetermined amounts
to bring in any one of certain breadcasting sta-
tions, an electric control device having a set of
manually -operable members representing said
stations, connections controlled by sald members
to cause said mechanism to automatically oper-
ate sald tuning means to bring in the station rep-
resented by the actuated member, a normally
open switch assoclated with each member and
arranged to be closed by the movement of said
member to tuning position, a signal lamp mount-
ed adjacent each member and controlled by the
associated switch, whereby the operation of any
member automatically lights the adjacent lamp,
and means for preventing operation of anocther

key as long as the lamp of a previously actuated .

key remains lighted.

3. In combination with a radio receiver having
a tuning shaft operated by an electric motor, a
series of selectively controllable devices repre-
senting each a station, means whereby each de-

vice is adapted to stop the shaft and open the

motor circult in response to the stopping of the
shaft when the selected station is tuned in, a
series of keys for selectively operating said de-

vices, connections for closing the motor elrecult -
,when any key is operated, means for locking an

actuated key against return to normal position,
said locking means also locking the other keys
against operation, and a manually operable mem-

ber separate from said keys for moving said lock- ,

ing means to releasing position. .

4. The combination of a radio receiver having
2 tuning shaft, means for cperating said shaft,
a serles of electromagnetic devices arranged lon-
gitudinally of sald shaft, each device representing
a certaln station, a movable member operated by
each device when the latter is energized, a plu-
rality of arms mounted on said shaft in different,
angular positions and axially spaced, so that each
arm is in line with one of said members and
engages the same when the latter is in actuated
position, whereby the shaft is positively held in
selected tuning position, @ series of keys for se-
lectively energizing said devices, an eleciric lamp
associated with each key, a normally open switch

1y closing the switch of the correspond-
wien an actuated member ig
ligned arm, whereby the lamp
v is automatically lighted when
on is tuned in.

combination of a radio receiver having
shaft, a projection on sald shafs, an
le stop movable into and out of the path
of said projection, means for operating sald shaft,
and means for automatically locking said pro-

jectlon to said stop when these parts engage each
] said locking means permitting withdrawal
nid stop from the path of said projection.

8. In a radio receiving system, the combina-
tion of a tuning shaft, an electrlc motor for op-
erating sald shaft, an adjustable stop for con-
trolling the movement of said shaft, means on
said shaft {o engage said stop when the latter
is in operstive position, sald stop and means co-
opereting to arrest the movement of said shaft
in a direct mechanical way, and means for aute-
matically bresking the motor circult in response
to the stopping of the shaft by said stop, said last
mentioned means including a switch element

ne elrewdt of esch lamp, and means for me- *
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movably mounted on said stop and actuated by
sald means on the shaft.

M. The combination of tuning means for a
radio receiver, electromagnetic mechanism for
operating ssid tuning means predetermined
amounts to bring in any one of certain broadcast-
ing stations, an electric control device having a

set of manually operable keys representing said.

stations, connections controlled by said keys to
cause said mechanism to automatically operate
said tuning means to bring in the station rep-
resented by the actuated key, means for auto-
matically locking an actuated key against return
movement and at the same time locking the
other keys against operation, and electrically
conirolled means for relegsing said locking means.
8. The combinaiion of a radio tuning shaft, an
electric motor for operating said shaft, an electro-
magneiic clutch for operatively connecting the
motor with said shaft, a plurality of adjustabile

stops representing each a certaln broadecasting.

station, & corresponding plurality of means on

said shafi adapted each to engage one of said -

stops to limit the movement of the shaift, said
stops being normally out of the path of travel of
said engaging mesns and being substantially im-
movable when struck by said means, whereby the
tuning shaft is stopped in a direct mechanical

way, key-controlled electromeagnetic mechanism -

for selectively operating said stops, and switch
means carried by each stop and movable inde-
pendently thereof to break the circuit of said
clutch in response to the shaft striking the
selected stop, said tuning shaft being always free
to be manually operated.

8. The combination with a radio cabinet con-
taining a rotary tuning shaft, electromagnetic

apparatus for operating said shaft g€nd a plurality -

of electromagnetic devices selectively controlled
to limit the rotation of said shaft through a pre-
determined angle, of an electric control box sep-
arate from said cabinet and usable at a distance
therefrom, a set of keys carried by said box, each
key representing a selected station, switch mech-
anism in.said box controlled by each key to op-
erate one of sald electromagnetic devices and
thereby limit the rotation of said shaft to tune
in the station represented by the actuated key,
means whereby the operation of any key ener-
gizes said electromagnetic apparatus to actuate
the tuning shaft, & signal lamp in said box for
each key, these lamps being normally unlighted,
circuit connections automatically controlled by
the movement of any key to station-selecting
position for lighting the signal lamp of the actu-

ated key, and means for preventing operation of

another key as long as the lamp of a previously
actuated key remains lighted. )

10. The combination of & radio receiver having
a rotary tuning shaft provided with radial arms
axially spaced on the shaft and arranged in pre-
determined angular relation, each arm represent-
ing a seclected station, a series of movable stops
associzted with said arms and normally out of the
path of movement of said arms, electromagnetic
means associated with each stop to move the same
into and out of the path of the particular arm
controlied by that stop, said stops being sub-

stantially immovable when struck by said arms,

sc that each stop positively limits the rotation
of said shaft through a predetermined angle,
electromagnetic mechanism for operating said
shaft, means automatically operable in. response
1o the engagement of any one of said arms with
the associated stop for locking the stopped shaft

against rebound, electric connections for ener-
gizing the electromagnetic means of each stop to
move the same into the path of the corresponding
arm on said shaft, a series of manually operated
members for selectively actusting any stop to
bring in the desired station, and means for auto-
matically stopping the operation of said mech-
anism when a desired station is in tune.

11. A remote tuning device for radio receivers
in which the tuning shaft is operated by electro-
magnetic mechanism, said device comprising a

portable box provided with a series of depressible.

keys, each key representing & selected station,
normally open switch means In sald box closed
by each key when the latter is depressed to con-
trol said mechanism, means for locking a de-
pressed key against return to normal position,
a switch carried by said box for turning the
receiver on and off, and means controlled by said

“switch for releasing the locked key.

12. A remote control device for radio receivers
comprising a series of keys representing each &
station, switch means associated with each key
for closing the eircuit of an electric motor which
drives the tuning shaft of the receiver, means for
automatically locking an actuated key against

* return to normal position, said locking means also
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preventing operation of the other keys, and elec-

tromagnetic means for rendering sald locking
means ineffective. ; o ,

13. A radio receiver having variable tuning ele-
ments normally unbiased to any position, means
for operating said elements, other means for
locking said elements in selected tuning position,
said locking means including a movable part
adapted to remain in locking position without at-
tention by the operator, and electromagnetic
means for moving said part to releasing position.

14. A radio receiver having an adjustable tun-
ing member normaliy unbiased to any position,
means for operating said member, other means
for stopping said member in selected tuning po-
sition, said stopping means automatically locking
said member when it stops, said locking means
including a movable part adapted to remain in
locking position without attention by the operator,
and electromagnetic means for moving said part
to releasing position, )

i5. The combination of a radio tuning shaft
having an arm, a stop movable into and out of
the path of said arm, and means for automatical-
ly locking said arm to said stop when these parts
engage, whereby the shaft is locked in tuning
position. '

16. The combination of a radio tuning shaft, &
slidable bar mounted to move at right angles to
said shaft, means on said shaft adapted to en-
gage sald bar when the latter is in operative

position for stopping the movement of said shaft,

a plvoted member connected to sald bar for ac-
tuating the latter in both directions, electromag-
netic means for rocking said member in one
direction, and other electromagnetic means for
rocking said member in the other direction.

17. In & radio receiver, the combination of a
rotary shaft for operating a variable tuning de-
vice, a member carried by said shaft and rotat-
able therewith, a stop movable into and out of
the path of said mermber, and means for auto-
matically locking said member to said stop when
these parts engage. '

18. In a radio receiver, the combination of a
rotary shaft for operating a variable tuning de-
vice, a plurality of stops movable into and out
of operative position, means for selectively con-
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trolling sald stops individually, and means car-
ried by said shaft and adapted to become locked
to any stop in operative position.

19. A radio receiver having a rotary tuning
shaft and mechanism for operating said shaft
to desired tuning position, in combination with
& set of keys for controlling said mechanism to
stop sald shaft in tuning position for & preselected
station, means whereby any actuated key is locked
against return to normal position, a switch for
turning the electric power for said receiver on
and off, and means automatically controlled by
the opening of said switch for releasing a locked
key. ,

20. A radio receiver having a tuning shaft and
electromagnetic mechanism for operating the
same to preselected positions, said receiver having
a manually operable switch for turning the elec~
tric power on and off, in combination with a set
of push buttons representing certain stations,
electric connections between said push buttons
and said mechanism for controlling the latter to
tune in the station represented by an actuated
push button, means for automatically locking any
actuated push button against return to normal
position, sald locking means also locking the oth-
er push buttons against actuation, electromag-
netic means for operating said locking means to
releasing position, and connections for energiz-
ing sald releasing means when said main power
switch is closed.

21. In a radio receiver, the combination of a
rotary shaft operable for tuning sald receiver,
means for actuating said shaft, a plurality of in-
dependently movable stops representing each a
certaln station, an electromagnetic device asso-
clated with each stop for actuating the same to
stopping position, means whereby any stop re-
mains in stopping position when the asso-
clated device is de-energized, selectively oper-
able means for energizing any one of said de-
vices, means movable with sald shaft for en-
gaging an actuated stop and thereby arresting
further rotation of the shaft, and electromagnetic
means adapted when energized to restore any ac-

tuated stop to normal inoperative position, said

restoring means being independent of said de-
vices.

22. In a radio receiver, the compination of a
switch for turning the electric power for the re-
celver on and off, a rotary tuning shaft adapted
to occupy a normal predetermined position, an
electric device for actuating said shaft in one
direction from normal position to tune in a de-
sired station, manually controlled means for stop-
ping said shaft in preselected position, a second
electric device for actuating said shaft in the re-
verse direction back to normal Hosition, and
means for energizing sald second device when
sald main power switch is closed.

23. A radio receiver provided with an adjust-
able tuning member, means for locking said
member in preselecied tuning position, a switch
for turning the electric power for said receiver

5 on and off, and means contrcolled by said switch

for releasing the locked tuning member.

24. In tuning apparatus for a radio receiver,
the combination of a rotary tuning shaft, means
for operating said shaft, a set of individually
movable stops normally inoperative in relation
to said shaft, each stop representing a certain
station, a plurality of selectively operable means
for moving any desired stop into operative posi~
tion to arrest sald shaft in preselected tuning
position, switch mechanism for furning the elec-
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tric power for said receiver on and off, a finger
piece for operating said switch, and mesns o i~
matically controlled by the . opersiic :
finger ‘piece for moving a. previous!:
stop back to normal inoperative position.

25. A radio receiver provided with a switch for
turning the electric power on and off, said switch
comprising a movable finger piece, a rotary tun-
ing shaft, electric mechanism for operating said
shait to preselected tuning positions, said mech-
anism Including. a series of individually con-
trollable members-for stopping the shaft in pre-
determined position, a pair of electromagnetic
coils associated with each member for moving

_ the same into and out of operative position re-

spectively, each pair of said coils comprising a
stopping coil and & releasing coil, a set of push
buttons for individually controlling the circuits
of the stopping coils, and switch connections
controlled by said finger piece for energizing the
releasing coils when said power switch is closed,

26. The combination of a radio receiver hav-
ing a tuning shaft, electromagnetic mechanism
for operating said shaft to bring in any one of a
series of broadcasting stations, an electric con-
trol box having a series of push buttons repre-
senting said stations, connections controlled by
said push buttons for energizing said mechanism
to rotate said shaft until the station represented
by the actuated push button is in tune, a series
of signal lamps in said box, there being a lamp
for each push button, a series of normally open
switches mounted in said box and arranged to

~ be actuated by said push buttons, whereby the
“operation of any push button automatically

lights the. associated lamp, which stays lighted
as long as the corresponding station remains in
tune, and means for preventing the operation of
another push button as long as the lamp of a
previously actuated button remains lighted.

27. A radio receiver having a rotary ifuning
shaft, an electric motor normally disconnected
from sajd shaft, an electrcmagnetic clutch for
coupling the motor to said shaft, a set of nor-

mally closed switches connected in parallel,.

means controlled by said shaft for automatically
opening any one of said switches when the shaft
reaches a predetermined position, a second set
of normeally open switches connected in parallel,
the corresponding switches of the two sets being
connected in series, a set of push buttons for
individually closing sald normally open switches,
each push button representing a certain station,
and an electric circuit for said motor and cluteh,
said circuit including both sets of switches,
whereby sald motor and cluich are energized
only when a push button s operated and are de-

energized when the normelly closed switch in

series with the closed push button switch is
opened by the tuning shaff.

28, The combinaiion of radio tuning mecha-
nism having movable elements operated by a
common shaft which is normsally unbiased to
any angilar position, with mechanism for con-

trolling the movement of sald shaft comprising 6:

a second shatt, an electric motor for operating
said second shefi, connections between said
shafts for rotating the fArst shaft in aliernately
opposite directions through a predetermined are,
sald connections including means for automati-
cally preventing rotation of the filrst shaft be-
yond either end of its definite arc of travel,
means arranged for movement with one of said
shafts, normally inoperative means adapted for
engaging with sald last-mentioned means to
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stop the angular movement of said last-men-
tioned shaft at a predetermined position, manu-
ally controlled means for effecting the angular
movement of said last-mentioned shaft and for
rendering said normally inoperative means op-
erative, means for manually operating said first
shaft independently of the electric motor, and
means whereby said two shafts are normally
disconnected to permit manual operation of the
first shaft at any time, said last-mentioned
mesans causing automatic connection of the two
shafts when said normally inoperative means are
rendered operative.

28, The combination of radio tuning mecha-
nism having movable elements operated by a
common shaft which is normally unbiased to
any sngular positicn, with mechanism for con-
trolling the mevement of said shaft comprising
a second shefi, an electric motor for operating
said second shaft,
shafts for rotaiing the first shaft in alternately
opposite directions through o predetermined are,
said connections-including means for auteraati-
cally preventing rotation of the first shaft be-
yond either end of its definite arc of travel,
means arranged for movement with one of said
shafts, an element operable for engaging with
said last-mentioned means to stop said last-men-
tioned shaft at a predetermined point, another
element operable for engagement. with said Jast-
mentioned means to stop said last-mentioned
shaft at a different point, means for selectively
operating said elements, means for manually

operating said first shaft independently of the -
electric motor, and means whereby said two '

shafts are normally disconnected to Dermit
manual operation of the first shaft at any time,
said last-mentioned means causing automatic
connection of the two shafts when the electric
motor is energized.

30. The combination of a radio tuning shaft
carrying a member rotatable therewith, a second
member mounted independently of said shaft and
movable. into and out of the path of said first
member, means whereby said members interlock
when they engage, so that said shaft is locked in
selected tuning position, said second member re-
maining in locking position without attention by
the cperator, and means for moving said second
member to releasing position.

31. A radio receiver having a rotary tuning
shaft, an electric motor for operating said shaft,
and manually controlled eleciric means for auto-
matically stopping said shaft in preselected tun-
ing position, sald means including a pair of mov-
able members which are locked to each other
when the rotating shaft reaches its tuning posi-
tion, one of said members being fixed upon the
shaft and the other member being mounted in-
dependently of the shaft.

32. A radio receiver having a rotary tuning
shaft, an electric motor for operating said shaft,

manually controlled electric means for automat--

ically stopping said shaft in preselected tuning
position, said means including a pair of movable

~members which are locked to each other when

the rotating shaft reaches its tuning position, one
of said members being fixed upon the shait and
the other member being mounted independently
of the shaft, and electromagnetic means for dis-
engaging said members to release the shaft for
operation by sald motor.

33. A radio receiver having a rotary tuning

- ghaft, an electric. motor for operating said shaft,

.75

an arm fixed on said shaft to represent & pre-

connections between saild

15

selected station & normally closed switch ar-
ranged to be engaged and opened by said arm
when the shaft is in tuning position for said

_station, means whereby the opening of said

switch de-energizes sald motor, a movable ele-
ment adapted to engage sald arm and thereby
positively stop said shaft in selected tuning posi-
tion, and electromagnetic means for moving said
element out ! engagement with said arm.

34. In a radio receiving system, the combina-

tion of a rotary tuning shaft and mechanism for

operating the same, electric control apparatus
having a set of depressible keys representing cer-
tain broadcasting stations, said apparatus also

" having a power switch manually operable to turn

the electric current for the receiver on and off,
connections whereby the operation of any key
causes said mechanism to actuate said shaft to
tune in the station represented by said key, means
controlled by the movement of an actuated key
for gutomatically jocking said key against return
movement, means for releasing any actuated key
for return to normal position, said releasing
means including an electromagnetic- device for

operating said locking means to releasing posi-
tion, and electric connections for automatically

energizing said key-restoring device during the
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movement of said power switch to open position, -

said device being de-energized when the switch
is in final open position.
35. In s device of the character described, the

combingation of a radic condenser tuning shaft,

a plurality of manually operable stop devices, each
corresponding to a certain position of tuning
adjustment of the shaft, a motor adapted to auto-
matically rotate the shaft upon -operation of ahy
one of said devices, means responsive to the
rotation of the shaft and cooperating with said
stop devices for arresting the shaft at & prede-
termined position of adjustment corresponding
to the device actuated, and means for resetting
said stop devices to inoperative position, said
reset means being arranged to also automatically
actuate the motor for returning said shaft and
said responsive means to an initial starting posi-
tion.

36. A radio receiver having a tuning shaft,
electromagnetic mechanism for operating said
shaft, a plurality of electromagnetic devices for
limiting the rotary movement of said shaft to
predetermined amounts, each device represent-
ing a station to be tuned in, in combination with
a remote control box having a plurality of selec-
tively operable keys which represent the same
stations as said devices, a pair of normally open
switches associated with each key and both

.adapted to be mechanically closed by the actuated

key, said pairs of switches being mounted in said
box, circuit connections between one switch of
each pair and a corresponding one of said devices,
circult connections between the other -switches
and said electromagnetic mechanism, and means
in said box whereby any actuated key closes the
first switch of the associated pair in advance of
the other switch for energizing the corresponding
electromeagnetic device in the receiver in advance
of said shaft-operating mechanism.

37. Radio tuning apparatus comprising a rotary
tuning shaft, an electric motor for operating said
shaft in opposite directions through a definite arc,
means for automatically preventing the motor
from rotating the shaft beyond either end of its
range of travel, a plurality of elements carried
by sald shaft and representing each a certain
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adjustable members representing the same sta-
tions as sald elements, each member being en-
gaged by one of said elements when the shaft is
in tuning position for the station represented by
8 the engaged member, whereby the shaft is stopped
in preselected tuning position, means for auto-
matically de-energizing the electric motor in re-
sponse to the engagement of any element with
the assoclated member, in combination with a
10 remote control box having a set of keys repre-
senting the same stations as said elements and

members, & signal lamp associated with each key,
these lamps being mounted in the box and nor-
mally unlighted, means whereby the operation
of any key automatically moves the correspond-
ing member into position to be engaged by the
assoclated element to stop the shaft in tuning
position for the station represented by the actu-
ated key, and means for automatically lighting
the lamp of the actuated key in response to the
stopping of the shaft.
ADOLPH A. THOMAS.
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